The effect of isoproterenol upon the chemical composition of plasma membranes in the mouse parotid gland.
A single intraperitoneal injection of isoproterenol induces resting cells from the acini of the mouse parotid gland to enter the proliferative cycle. Parotid plasma membrane from non-stimulated and isoproterenol-treated mice were prepared by differential centrifugation of the homogenates. Comparing the chemical composition of plasma membranes from non-stimulated and isoproterenol-treated mice, no variation in the phospholipid/protein ratio was observed. However, the levels of neutral sugars, hexosamines and sialic acid falls drastically in the early prereplicative phase. The decrease in neutral sugars and hexosamines in plasma membranes caused by isoproterenol is imitated by pilocarpine, which induces secretion but little or no increase in DNA synthesis. However, pilocarpine does not mobilize sialic acid from the plasma membrane. Moreover, dosis of isoproterenol that elicits secretion but not mitosis in the acinar cells, does not induce the movement of sialic acid from the plasma membrane. The mobilization of sialic acid from plasma membranes caused by isoproterenol was also demonstrated in an in vitro system. Treatment of the plasma membrane with chloroform/methanol shows that around 60% of the sialic acid is present in the less polar phase. We conclude that the separation of sialic acid from the plasma membrane is one of the early steps in the sequence of events leading to DNA synthesis and cell division in the isoproterenol-stimulated parotid gland of mice.